I. Introduction
There are a broad range of rehabilitation programs but results differ importantly among them, from positive effects to no-effect programs -and even to negative-effect programs. Though systematic reviews of international findings are not few, many of them mix high standard evaluation methods (randomization) with quasi-experimental or even non-experimental approaches, thus introducing some bias in the scientific discussion. A question frequently asked in previous literature is about the mechanisms which could explain the positive effects found in many rehabilitation programs. In other words, it is necessary to discover the characteristics needed in the designing of a program in order to cope with a range of individual factors associated with involvement in persistent juvenile delinquency and adult criminality. These criminogenic characteristics include the presence of adherence to antisocial attitudes and beliefs, and a pattern of deficits in social-interactive, problem-solving, and self-management skills.
This research intends to permit policy makers a deeper understanding of the factors that could prevent risky behaviors among inmates. Using random assignment, we evaluate an innovative rehabilitation program -rugby classes offered by professional players-for incarcerated offenders in an overcrowded prison in Uruguay. Rugby has proved to be useful in reclusion environments by helping to release stress, fill the large amount of leisure time and develop desirable virtues for coexistence. It demands following rules, respecting others and using self-control.
In this research, we focus on the short run -an eight month term-impact of the program in drugs consumption. Also, we plan to collect data on long term outcomes, such as involvement in criminal activities in prison, recidivism, health, beliefs and expectations (more time is needed to evaluate longer term effects).
The rest of the paper is as follows. Section II reviews the related literature. Section III introduces the theoretical framework. Section IV presents the experimental design.
Section V the econometric model and the results. Section VI presents the discussion and concludes.
II. Related Literature
Questions about the possible effectiveness of different rehabilitation strategies for offenders have encouraged many attempts to identify available evidence from previous evaluations. There are a broad range of rehabilitation programs and the results differ fundamentally among them, from positive effects to no-effect programs -and even to negative-effect programs. Moreover, these different results may be influenced by the mixing of the roles of program developer and program evaluator of many investigations: Petrosino and Soydan (2005) , using meta-analysis, find that intervention studies in which evaluators were greatly influential in the treatment-setting report consistently and substantially larger effect-sizes than other types of evaluators. Another issue to keep in mind in order to make a proper reading of previous studies is the presence of important differences in the intensity of the treatment in rehabilitation programs. Bierie, MacKenzie and Mitchell (2007) compare the effects of similar therapeutic programs on inmates randomly assigned to a boot camp or to a traditional prison. The authors examine whether those incarcerated in the two facilities received the planned education, drug treatment and cognitive skills programs. Each inmate was expected to receive such therapeutic treatment but, while all inmates in the boot camp participated in these programs, this did not occur in the traditional prison: researchers found participation rates of only 31 percent in academic education, 64 percent in drug treatment and 43 percent in cognitive skills.
Though systematic reviews of international evidence are not few, many of them mix high standard evaluation methods (randomization) with quasi-experimental or even nonexperimental approaches, thus introducing some bias in the scientific debate. Asscher et al. (2007) state that the existence of relatively few randomized evaluations in the crime justice setting may be due to several difficulties encountered when implementing a randomized experiment in a legal context (difficulties in ensuring the cooperation of institutions and individuals, and a complex justice system and referral process that may undermine randomization). Jolliffe and Farrington (2007) conduct a systematic review on the impact of interventions with violent offenders and find that these programs are effective both at reducing general and violent re-offending. But, although all the studies included by the authors met a minimum standard of good methodological quality, the studies of highest methodological quality were associated with a smaller reduction in general re-offending and no significant reduction in violent re-offending. MacKenzie, Wilson, and Mitchell (2007) These researchers also find that criminogenic attitudes and impulses were significantly associated with recidivism.
In sum, previous literature suggests that more high quality evaluation needs to be
implemented to establish what works best, by which mechanisms, and for whom. And this suggestion should be followed not only in the developed world: rigorous impact evaluations are nowadays nearly nonexistent in developing or underdeveloped countries (MacKenzie, Wilson, and Mitchell, 2007; Farrington, 2005) .
III. Rugby and Socialization. A Theoretical Framework
Viña (2011) argues that rugby has proven itself to be useful in reclusion environments by helping to develop desirable virtues for coexistence. It demands obedience to rules, respect for others and a great deal of self-control. Also rugby requires, on the one hand, the player's strength and physical effort, and, on the other, a great deal of partnership and team commitment. It embraces particular values such as sacrifice of individuality for the benefit of the team and a mandatory dependence on other players. Individual plays in rugby are not prominent and the whole commitment of the team is necessary in order to score. These particular features make rugby a sport that requires self-discipline and the internalization of rules to work as a unit.
In Mind, Self and Society (1934) This is why rugby could be a factor that introduces a new range of meanings for inmates who get involved, as it is substantially different from those attitudes they bring from their first socialization environments.
Adopting responsible attitudes and rules while playing rugby, involving a new way of relating to peers, as well as the large amount of physical effort needed, might have a positive impact on the inmate's health and his universe of meanings, possibly changing it towards more socially desirable attitudes. As Blumer (1982) describes from a symbolic interaction perspective, meanings are built by social interaction, and in this context, rugby could be a new source of meanings to people incarcerated and a factor to change their habits. For instance, Fornons (2008) and Martos García, Devís and Sparkes (2009) suggest from ethnographic research that inmates who practiced sports said they found themselves healthier and in better physical shape due to sport practice and not consuming drugs. They described sports as a relaxing, stress-releasing activity that made life in prison less conflictive.
IV. Program and Experiment Design
The Program
The humanitarian emergency in the prison system, declared by the President of 607 women) were distributed in 29 institutions. The system as a whole has a capacity of 6077 inmates (Garcé, 2009) . Consequently, the overall density at the end of the first half of 2009, stood at 138 percent. The overcrowding is especially evident in some establishments such as COMCAR (173% occupancy). Six out of ten people who have been in prison, sooner or later return to prison. This is a failure of rehabilitation programs, while also making evident the difficulties in inclusion into society of those released (Garcé, 2009 ).
Overcrowding leads to several disparate problems such as poor hygiene, the collapse of health facilities, distribution of electricity, lack of recreational areas, limitation in visits, overloading of the prison staff, weakening of security, insufficiency in providing medical and dental services, lack of effective opportunities for work or study, shortage of food, etc. Another risk factor is the increase in substance abuse that is recorded in major establishments. In addition to the problem of entry of such substances in prisons, overcrowding it also compromises the daily routines of inmates.
Since 2008 
Timeline of the Program and Data Collection
A necessary condition for the validity of the impact-evaluation results is that every pre-treatment characteristic must be evaluated in relation to the control group and the treated group (the balancing condition). Thus, once the random allocation was performed, the balancing condition was checked. In case of significant differences at the ten percent level in mean pre-treatment characteristics between control and treated groups the random assignment procedure was repeated until we obtained an allocation that fulfills the balancing condition.
[Insert Table 1 ]
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As usual in random evaluations of rehabilitation programs in extremely critical subpopulations, there was much attrition. Table 2 reports that of the 87 inmates that showed up at the baseline survey, 49 suffered attrition 1 . Besides the 87 original inmates, five new ones entered the program while it was taking place (these five new ones were not included at all in this research to avoid a possible bias).
[Insert Table 2] Chamarro, Blasco and Palenzuela (1998) describe that it is not new that, during the implementation of sport programs, inmates tend to withdraw as the programs persists.
There were also aspects particular to the Uruguayan context that could be attributed as causes for the attrition: prisoners were changed from one prison to another due to overcrowding, some were released, other offenders became disheartened. Finally others were lost because of the absence of personal follow-up. This was due to the lack of material and human resources in the prison system itself.
[Insert Table 3] In Table 3 , we compare the pre-treatment characteristics between the individuals that have attrited and those inmates who remain in the treated/control groups. Baseline data provide a measure of the similarity of these two groups. Only one variable is not balanced and it is drug consumption. While 22.4 percent of those who suffered attrition consume drugs, almost 40 percent of those who remained in the program reported substance abuse. This information suggests that those who remained in the program were those with greater problems of drugs consumption.
As with most empirical evaluations in prisons, this research experienced a rate of non compliance. As table 2 illustrates, from those randomly selected to play rugby (group 1), 19 individuals (86 percent of those who had not suffered attrition) showed high attendance, whereas three showed low attendance. Also the table reports that within the group not selected to play rugby (group 2), five inmates (31 percent of those that not suffered attrition) showed high attendance while eleven barely attended. The presence of non-compliant students introduces bias. Those prisoners who completed the program could have more ability or be more committed to their health, etc. and these unobservable variables may affect both attendance to the program and prisoners outcomes (drugs consumption). So we employ "intention-to treat" to address this issue.
V. Econometric Methods and Results
The primary purpose of this study is to determine the causal effect of attending the rugby program on the drug consumption of inmates. We employ intention-to treat to address the problem of endogeneity. Thus, we compare individuals according to whether they were offered treatment. In other words, this comparison -known as intention-to-treat (ITT) effect-is based on the randomly assigned groups' formation (treatment and control group) by the initial lottery. Since the offered treatment was randomly assigned, the ITT effect has a causal interpretation: it tells us the causal effect of the offer of playing rugby on drugs consumption. For this reason, the ITT effect is informative because it is smaller relative to the average causal effect on those who were in fact treated (Angrist and Pischke, 2009 ).
[Insert Table 4 ] Table 4 illustrates that those who had high attendance in the rugby sessions showed a 33 percent drug use against a 71 percent of those with low attendance in the sessions, being such difference that is statistically significant. Hence, playing rugby seems to diminish the intensity of drug consumption.
It could be argued that the positive effect of the rugby program on drug consumption is due to the bias introduced by the existence of non-compliers. Thus, we instrument the possible endogenous variable Attended Rugby Program by using the exogenous variable
Randomly Assigned to the Program. This instrument seems to accomplish the monotonicity assumption required by an instrumental approach. In other words, while the instrument may have no effect on some inmates, all of those who are randomly assigned to the rugby program are affected in the same way, thus, have a greater probability of effectively participating in the rugby program. It seems to be a quite firm assumption in this experiment where the inmates are obliged all day to be in their cell desperate for any opportunity to get out into the fresh air.
[Insert Table 5] In Table 1 , we have reported that being selected for the treatment group is random; therefore, ex ante, it should have not impact on drug consumption. But in order to appreciate the effect of being randomly selected on drug use (the "intention-to-treat" effect), Table 5 reveals that from those 22 randomly selected to the rugby program, the percentage of drug consumption reaches 36 percent, whereas the drug use percentage of those not selected for the rugby program almost doubles that number, reaching a 62.5 percent. That difference is significant at 11.7 percent, so we could argue that this pvalue is low enough -taking into account the lack of power due to the number of observations-and it shows that the mean of drug consumption is different between both groups.
Both groups were balanced in pre-test characteristics, but after the program one of them showed a lower drug use level. The only difference between both groups is that those who were randomly selected to play rugby, effectively played rugby in a greater proportion as Table 6 reports.
[Insert [Insert Table 7] Thus, we focus on the effect of the instrument Randomly Assigned to Rugby
Program on the outcome Drug Consumption. We find that the instrument impacts the reduction of drugs consumption. Since the instrument is independent of the vector of potential outcomes and potential treatment assignments, the unique channel for causal effects of the instrument on the outcome is that the fact of being Randomly Assigned to Rugby Program increases the likelihood of playing rugby effectively. Hence, the rehabilitation rugby program for incarcerated offenders seems to be effective in reducing drug consumption.
Although the lottery for participating in the Rugby Program is orthogonal to the baseline characteristics, we could include some controls in the regressions to seek an improvement in the efficiency of the estimates. Hence, Table 8 shows the results of both the Ordinary Least Squares (OLS) and the Intention-to-treat (ITT).
[Insert Table 8] As Table 8 reports, though there's no important gain in terms of efficiency, the results are robust to different specifications. The post-program drugs consumption at the control group is around 70 percent and the rugby program seems to reduce this rate by 25 points (ITT Model), which represents more than 1/3 reduction in drugs consumption.
It was interesting to test this pattern of lower risk behavior among the participants of the program in other indicators of personal health. We repeated the analysis exploiting data on smoking available both before and after the program. In particular, the question in the pre and post program interview was: "How frequently have you smoked cigarettes last month?" 2 In both points of time, more than 90 percent of the answers were concentrated in two options: "Never" and "Everyday", so we create dummies variables for both points of time that takes the value 0 if the inmate never smoked and 1 otherwise. Then we build the variable "Smoking Variation" 3 .
[Insert Table 9 ] Table 9 illustrates that those who had low attendance to the rugby sessions showed a 7 percent growth in smoking, while those inmates with high attendance to the rugby sessions show a reduction in 12 percent in smoking, being such difference statistically 2 Possible answers: "Never", "Once or twice during last month", "Once or twice a week", "Everyday". significant as the p-value reports. Hence, playing rugby seems to diminish the intensity of smoking.
It could be argued that the positive effect of the rugby program on smoking is due to the bias introduced by the existence of non-compliers. Thus, we instrument the possible endogenous variable Attended Rugby Program by using the exogenous variable Randomly Assigned to the Program.
[Insert Table 10] As Table 10 reports, those 22 randomly selected for the rugby program reduce their rate of smoking more than 13 percent, whereas those not selected to the rugby program increase their rate of smoking more than 6 percent, such a difference being statistically significant.
Also, we include some controls in the regressions to seek an improvement in the efficiency of the estimates. Hence, Table 11 shows the results of both the Ordinary Least Squares (OLS) and the Intention-to-treat (ITT).
[Insert Table 11] As Table 11 reports, though there's no important gain in terms of efficiency, the results are robust to different specifications. Thus, we could infer that the rugby program seems to have a positive impact on health issues and in particular on substance abuse and smoking.
VI. Discussion and Conclusions
There are a broad range of rehabilitation programs but results differ fundamentally among them, from positive to no-effect programs -and even to negative-effect programs. Hence, in order to guide policy, it is necessary to find out the features that should be present in programs for inmates to guarantee positive effects. We used random assignment to evaluate an innovative rehabilitation program -rugby classes offered by players of the national team-for incarcerated offenders in an overcrowded prison in Uruguay. Our findings suggest that playing rugby impacts on practices that frequently occur in a prison environment, such as drug use. Also, our results report evidence that this program impacts favorably in other health issues such as smoking.
One could argue that these positive impacts on healthy behaviors could be generated just because rugby is a way to occupy the large amount of leisure time and similar results -with lower costs-could be reached just promoting walking exercises among the inmates or some equivalent. Obviously, we would need another experiment to answer that question scientifically and thoroughly. However, we here exploit some data collected to understand the likely mechanisms behind the positive effects of the rugby program. In the interview after the program, the inmates had to assign a grade of 6. "No matter how much effort I make, I will not be able to get a good job when I leave this jail".
Taking into account that each of these six statements shows a negative attitude towards life and society, we build an index 5 of social attitudes in order to evaluate the possible effect of the Rugby Program on this index. As we mentioned before, previous theoretical literature predicts that rugby could impact on social attitudes. Hence, changing social attitudes could be a mechanism that explains the positive effect of rugby on lowering risky behaviors (for instance, substance abuse).
4
Grades from: 1= "A deep approval of this statement", to 4= "A deep disapproval of this statement". Thus, rugby has proven itself to be useful in reclusion environments to lower substance abuse not only by occupying the large amount of leisure time but also by developing desirable attitudes for coexistence. Rugby is a school of hard knocks where training and matches are never cancelled, no matter the adverse climate or conditions. It demands obedience to rules, respect for others, self-control, and besides that, a great sense of partnership and team commitment. Hence, our results could help in the designing of rehabilitation programs to address criminogenic characteristics and impulses that are significantly associated with recidivism. The inmates who participate in the program underline these features during the personal interviews: they seem to be necessary ingredients in any rehabilitation sports program. This is why rugby could be a factor that introduces a new range of meanings to the inmates who become involved.
These are substantially different from those brought from their first socialization environments.
Theoretically, considering a symbolic interaction perspective - Mead (1934 ), Blumer (1982 -we can analyze this effect by thinking of the rugby program as a new source of interaction for inmates, whether it is among themselves, or between them and the program applicators. As an illustration, at the end of the rugby program, some of the participants claimed that it was helpful for getting to know new people and having the chance to obey the coaches, learn the rules, be involved in a group: to have "team spirit". Therefore, it can be considered as a way to build new meanings that are incorporated as cognitive guides. Rugby is particularly a sport that requires great deals of discipline, sacrifice, and team cooperation (as Viña describes, 2011), so it is not far fetched to assert that it represents a whole new experience for inmates as compared to their initial socialization environments. For instance, rules are very important in this sport, bringing an experience that requires the internalization of a shared standard of behavior. Related to this, Fornons (2008) For further research and policy, it is necessary to state some potential concerns of our paper. First, it is important to bear in mind that our results show only the short-term impact (just eight months) of a program on substance abuse, smoking and social attitudes. We plan to collect data on subsequent follow-ups on these outcomes, and also other long term outcomes, such as involvement into criminal activities in prison, recidivism, health, beliefs and expectations, we just need time to evaluate longer term effects.
Second, the data in this study was collected only through self report scales, and this could be a potential threat to internal validity. The use of multiple methods for evaluation (e.g., prison authorities, peer reports) may minimize the influence of subjectivity. With the data available, we build three outcomes (drugs consumption, smoking, index of social attitudes) looking for robustness in our study, obtaining positive effects, and hence reducing the problem of possible subjectivities. One could argue that inmates could have manipulated their answers with an opportunistic behaviour (for instance, inmates who have participated in the program could underreport their drug consumption in order to leave the program). However, it is important to take into account that the inmates could leave the program in any part of it without any cost. Also, our approach is focused in the Intention-to-treat estimate, and thus, we measure the impact of Randomly Assigned to the Treatment Group on the outcomes, and this lottery is not affected by personal characteristics.
Third, the study group was composed by incarcerated offenders who are not necessarily representatives of the prison population. This fact limits the generalization of the findings of the current study. Despite this limitation, the current study considerably extended the insights into the underlying mechanism between rehabilitation programs and risky behaviour.
Fourth, it is necessary to intend to develop longitudinal studies (Farrington, 2006 , states the advantages of these studies) and evaluate alternative treatment strategies not only for incarcerated offenders but also in prevention programs for youth (for instance, Farrington and Welsh, 2006 , review the effectiveness of 22 family-based crime prevention programs and find that these programs are effective in reducing later criminality). All these evaluations should be accompanied by cost-benefit analyses which are very necessary inputs for policy makers who usually wrestle with budget declines and potential cuts. In light of the methodological advantages of randomized experiments, it is mandatory that many new ones be carried out in criminology. For instance, Buehler, Petrosino and Turpin-Petrosino (2003) , found that Scared Straight interventions (visits by juvenile delinquents to prison facilities to frighten them) on average are more harmful to juveniles than doing nothing. They recommend that governments should institute rigorous programs of research to ensure that wellintentioned treatments do not cause harm to the citizens they pledge to protect.
Farrignton (2005) states that there are often problems in getting permission and cooperation from practitioners which lead to cash flow problems and difficulties in carrying through the randomization successfully. Thus, randomized experiments still present many challenges to researchers.
In addition, it would be useful if this kind of experiment were accompanied by an ethnographic or phenomenological approach in order to analyze the participants and controls' perspective. Their subjectivities should be considered before, during and after this kind of programs are implemented. In-depth interviews and observational approaches are techniques that would be useful to consider along with the econometric analysis. That way a broader view would be achieved. The ethnographic perspective could be useful to deepen the analysis and consider the participants discourse. .930 (*) Note: We were not able to disconnect drugs from alcohol consumption at the start of the program because the baseline interview included only a single question for both problems: "Have you experienced problems of substance abuse in the last two months (drugs, alcohol, etc)?" 
